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[57]  ABSTRACT

An alternating current power source apparatus com-
prises an AC generator having a field coil which is
driven by an engine; a first rectifier having one or more
thyristors which rectify the AC output of the AC gen-

-erator; a second rectifier having one or more thyristors

which is connected in parallel to said first rectifier to
give the output having a polarity reverse to the polarity
of the output of said first rectifier; an AC driving load
connected to said first and second rectifiers; a voltage
control device for controlling the output voltage of said
generator to a predetermined value by controlling a
field current passing through said field coil; an oscillator
for oscillating at a desired frequency; and a gate signal
generating circuit which is controlled by the output of
said oscillator so as to feed a turn-on signal alternately

to said gate circuit of said first rectifier and said gate
circuit of said second rectifier.

3 Claims, 1 Drawing Figure
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ALTERNATING CURRENT POWER SOURCE
APPARATUS FOR CAR

This is a continuation of application Ser. NG 073, 132
filed Sept. 6, 1979, now abandoned.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an alternating cur-
rent power source apparatus which controls an AC
output of an AC generator driven by an engine
equipped in a car etc. to a desu'ed voltage and a desired
frequency.

2. Description of the Prior Arts

In the conveéntional apparatus, an AC generator
driven by an internal combustion engine equipped in a
car etc., usually outputs a relatively low voltage (such
as 12 V, 24 V or 50 V) which is lower than a required
alternating voltage (such as 100 V) and the output is
rectifted to the direct current so as to charge a battery
in the car and the direct voltage is intermittently
changed in a constant frequency (such as 50 or 60 Hz)
sO as to feed it as a primary input of a transformer
whereby an alternating power source having a desired
voltage (such as 100 V) and a desired frequency (such as
50 or 60 Hz) i1s formed in the secondary side.

However, in accordance with the conventional
DC-AC converter system, the generator generates the
alternating current and the alternating current 1s recti-
fied to the direct current and the direct current is fur-
ther converted to the alternating current by the chop-
per and the alternating current is further boosted by the
transformer to obtain a desired voltage. This is the inef-
fective system.

Various devices such as the rectifier for converting
the alternating current to the direct current and the
chopper for converting the direct current to the alter-
nating current and the transformer for boosting the
voltage are needed in the conventional system. Accord-
ingly, the apparatus is heavy and expensive and has a
- large size and low efficiency and low reliability. These

are dlsadvantages which prevent the practical applica-
tion in the car market.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide an
alternating current power source apparatus for a car
which has not the abovementioned disadvantages.

The present invention is to provide an alternating
current power source apparatus comprising an AC
generator having a field coil which is driven by an
engine; a first rectifier having one or more thyristors
which rectify the AC output of the AC generator; a
second rectifier having one or more thyristors which 1s
connected in parallel to the first rectifier to give the
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output having a polarity reverse to the polarity of the

output of the first rectifier; an AC driving load con-
nected to the first and second rectifiers; a voltage con-
trol device for controlling the output voltage of the
generator t0 a predetermined value by controlling a
field current passing through the field coil; an oscillator
for oscillating at a desired frequency; and a gate signal

60

generating circuit which is controlled by the output of 65

- the oscillator so as to feed a turn-on signal alternately to
the gate circuit of the first rectifier and the gate circuit
of the second rectifier.

2
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a circuit diagram of one embodiment of the
alternating current power source apparatus.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring to the drawing, one embodiment of the
alternating current power source apparatus of the pres-
ent invention will be illustrated.

In the drawing, the reference numeral (1) designates
a three phase AC generator driven by an internal com-
bustion engine (not shown) in a car etc.; and the AC
generator comprises an armature winding (101) in a star
connection and a field coil (102) to generate an alternat-
ing current voltage of about 100 V and numerals (103),
(104) and (105) respectively three phase alternating
current output terminals of the armature coil (101) con-
nected in three phase star connection. The reference
numeral (2) designates a first full wave rectifier having
thyristors which rectify the three phase AC output of
the AC generator (1); (201) designates a (+) output
terminal of the rectifier; (202) designate a (—) output
terminal of the rectifier; (3) designates a second full
wave rectifier having thyristors which is connected in
parallel to the first full wave rectifier (2) and the AC
output of the AC generator (1); (301) designates a (—)
output terminal of the rectifier; (302) designates a (+)
output terminal of the rectifier. The (4 ) output terminal
(201) of the first rectifier (2) i1s connected to the (—)
output terminal (301) of the second rectifier (3) so as to
form one terminal (a) for the AC output. The (—) out-
put terminal (202) of the first rectifier (2) is connected to
the (+) output terminal (302) of the second rectifier (3)
so as to form the other terminal (b) for the AC output.

An alternative current load (5) 1s connected through
a switch for AC device between the AC output termi-
nals (a) and (b). The reference numeral (6) designates a
voltage control device which controls the AC output
voltage to a desired value by controlling the field cur-
rent passing through the field coil (102) of the AC gen-
erator by detecting the voltage applied between the AC
output terminals (a) and (b); (7) designates a battery
equipped in a car; (8) designates an oscillator for oscil-
lating a desired frequency (such as 50 or 60 Hz) by
feeding from the battery; (9) designates a gate control
device which alternately outputs the gate output (901)
for the first full wave rectifier (2) and the gate output
(902) for the second full wave rectifier depending upon
the output waveform of the oscillator (8). The output
terminals (not shown) of the gate output (901) are re-
spectively connected to the gates of the thryistors of the
first rectifier (2). The output terminals (not shown) of
the gate output (902) are respectively connected to the
gates of the thyristors of the second rectifier (3); and
(10) designates a generation intermittent switch.

The operation of the circuit having the above-men-
tioned structure will be illustrated.

The engine (not shown) is started in order to rotate
the AC generator (1). In the state, this generation inter-
mittent switch (10) i1s closed whereby the field current is
passed from the battery (7) through the switch (10) and
the voltage control device (6) to the field coil (102) of
the AC generator (1) so as to form the field magnetomo-
tive force and the AC output is generated in the arma-
ture winding (101). The AC voltage is simultaneously
applied to the first and second rectifiers (2), (3) by the
AC output. At this moment, the voltage of the battery
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(7) 1s stmultaneously applied to the oscillator (8) and the
gate control device (9) whereby the oscillator (8) oscil-
lates at a desired frequency (such as 50 to 60 Hz) and the
gate turn-on output is alternately generated by the oscil-
lation output to the output terminals (901), (902) of the
gate control device (9) at the frequency corresponding
to the oscillation frequency of the oscillator (8).

Accordingly, when the gate turn-on signal is output
from the gate output terminal (901), the signal is input to
the gate circuits of the thyristors of the first rectifier (2)
to turn on the thyristors and the three phase alternating
current generated in the armature winding (101) of the
AC generator (1) 1s rectified by the first rectifier (2) to
provide (+) at the AC output terminal (a) and (—) at
the AC output terminal (b). At that time, no signal is fed
to the gate output terminals (902) whereby the second
rectifier (3) is not turned on.

When the gate output of the gate output terminal
(901) 1s lost and the gate output is fed from the gate

output terminal (902), the first rectifier (2) is not turned
on but the second rectifier (3) is turned on to provide

(—) at the AC output terminal (a) and (4) at the AC
output terminal (b).

Thus, the rectifiers (2), (3) can be sequentially
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switched by switching the signal for the gate circuits of 25

the thyristors in the rectifiers (2), (3) to the gate output
terminals (901), (902) depending upon the oscillation
frequency of the oscillator (8). Thus, (+) and (—) are
alternately applied to the AC output terminals (a), (b) at
the oscillation frequency of the oscillator (8) whereby a
single phase alternating current is given.

The signal phase alternating current is not substan-
tially varied by the large variation of the revolution
velocity of the engine, but is affected only by the oscil-

latton frequency of the oscillator (8).
In accordance with the present invention, the alter-

nating current power source apparatus comprises the
first and second rectifiers which are connected in paral-
lel so as to provide each reverse output polarity to the
AC output of the AC generator for generating a desired
voltage; the oscillator for oscillating at a desired fre-
quency and the gate signal generating circuit which is
controlled by the output of the oscillator to feed alter-
nately the turn-on signal to the gate circuits of the first
rectifier and the gate circuits of the second rectifier.
Accordingly, in comparison with the conventional
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chopper system, the circuit is simple and no transformer
s required so as to improve the efficiency and the appa-
ratus can be compact and light weight and low in cost
and has a high reliability. The similar effects can be
attained by using half wave rectifiers instead of the full
wave rectifiers (2), (3) discussed above.

I claim:

1. An alternating current power source apparatus
which comprises an AC generator outputting a three-
phase signal having a field coil which is driven by an
engine;

a battery for supplying a field current to the field coil

of said AC generator;

a first rectifier having three gated thyristors, each one
of which 1s associated with one of said three phases
of said generator output, which rectify the AC
output of said AC generator;

a second rectifier having three gated thyristors, each
one of which is associated with one of said phases

~ of said generator output, which is connected in
parallel to said first rectifier and said AC output of
said generator and is connected to give an output
having a polarity reverse to the polarity of the
output of said first rectifier;

a load driven by single phase AC power connected to
said first and second rectifier:

a voltage control device responsive to said outputs of
said first and second rectifiers for controlling the
output voltage of said generator to a predeter-
mined value by controlling a field current passing
from said battery through said field coil:

an oscillator for oscillating at a desired frequency;
and

a gate signal generating circuit which is controlled by
sald oscillator so as to feed a turn-on signal alter-
nately to the gate of the thyristors of said first
rectifier and the gate of the thyristors of said sec-
ond rectifier.

2. An apparatus according to claim 1 wherein said
first and second rectifiers are respectively full wave
rectifiers.

3. An apparatus according to claim 1 further compris-

ing a battery connected in parallel to said oscillator

through a switch.
: * *  J ¥
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